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Two-Dimensional Echocardiographic Recognition of an Aortic Intimal
Flap Prolapsing Into the Left Ventricular Outflow Tract
J. SINGH SRAOW, MD, KENNETH B. DESSER, MD, FACC, ALBERTO BENCHIMOL, MD, FACC,
ARTHUR DESA'NETO, MD, FACC, SYDNEY PEEBLES, ROMS
Phoenix . Arizona
A 59 year old man presented with dyspnea and a new
murmur of aortic regurgitation. Two-dimensional echo-
cardiography demonstrated a to and fro motion of the
intimal flap as it prolapsed into the left ventricle and
was thrust into the aorta during diastole and systole,
respectively. At surgery, the echocardiographic and an-
This paper describes the unusual M-mode and two-dimen-
sional echocardiographic features of a prolapsing aortic in-
timal flap. This finding was confirmed at surgery and au-
topsy , which demonstrated proximal aortic dissection.
Case Report
History and physical examination. A 59 year old man
was admitted to this institution on February 28, 1983 be-
cause of dyspnea. There was a past history of atherosclerotic
heart disease for which he underwent triple coronary artery
bypass graft surgery 3Y2 years before this admission.
Two months before presentation, the patient had an acute
anterior wall myocardial infarction with typical electrocar-
diographic abnormalities and serum cardiac enzyme ele-
vation . A new grade 3/6 systolic ejection murmur was noted
over the precordium, being loudest at the apex and left lower
sternal 'border. No precordial thrill was palpated. Insertion
of a Swan-Ganz floating balloon catheter did not provide
any findings suggestive of mitral regurgitation or ventricular
septal defect. M-mode and two-dimensional echocardio-
grams did not disclose any abnormality.
Physical examination on the current admission revealed
an acutely ill man in respiratory distress. He was afebrile
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giographic findings were confirmed and a proximal aor-
tic dissection was identified. Prolapse of an intimal flap
from the aorta into the left ventricular outflow tract
represents a new two-dimensional echocardiographic sign
of aortic dissection.
with a blood pressure of 110/40 mm Hg and a regular pulse
of 84/min. The jugular veins were slightly distended. The
carotid pulses were bounding and equal bilaterally. No pre-
cordial thrill or heave was noted. There was a grade 4/6
harsh systolic ejection murmur heard at the apex and base
with radiation to the neck. The first heart sound was di-
minished and the second sound was followed by a prominent
decrescendo diastolic murmur heard loudest at the left lower
sternal border. All peripheral pulses were normal.
Noninvasive and echocardiographic findings. An
electrocardiogram disclosed evidence of previous antero-
septal wall myocardial infarction . A chest roentgenogram
taken on admission revealed moderate cardiomegaly; no
mediastinal widening was noted. Computed axial tomog-
raphy of the chest demonstrated slight dilation of the as-
cending aorta without evidence of dissection.
An M-mode echocardiogram of the aortic root showed
a normal dimension of 31 mm. An abnormal echo oscillating
within the aortic root was noted during diastole. It projected
into the left ventricular outflow tract on the M-mode sweep
from the left ventricle to the aorta (Fig . I). At the level of
the mitral valve , diastolic fluttering of the anterior leaflet
and interventricular septum was noted .
Two-d imensional echocardiography demonstrated pro-
lapse of a posterior aortic wall structure into the left ven-
tricular outflow tract during diastole . This abnormal struc-
ture was thrust upward into the aortic root during systole
and was attached to the inferior portion of the posterior
aortic root (Fig. 2).
Cardiac catheterization, surgical and pathologic find-
ings. Cardiac catheterization revealed severe aortic regur-
gitation. A mobile filling defect was noted in the aortic root
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Figure 1. M-mode echocard iographic sweep from the left ven-
tricle up to the aorta. The intimal flap (X) prolapses into the left
vent ricular outflow tract anteri or to the mitral valve dur ing diastole.
AA = ascending aorta ; AAW = anterior aortic wall; AML =
anter ior mitral leaflet; AO = aortic; DM = diastolic murmu r;
IVS = interventricular septum ; LA = left atrium ; Lll = lead 1\
elec trocardiogram; LVOFf = left ventricular outflow tract; PAW
= posterior aortic wall; SM = systolic murmur.
just above the level of the aortic valve . The aortic root was
not dilated and no false lumen could be identified.
AI surgery , the patient had a proximal dissection of the
ascending aorta , extend ing to the level of the arch . A cir-
cumferential tear in the aortic root resulted in prolapse of
an intimal flap through the aortic valve. The aortic valve
itself was found to be normal without any tears in the cusps.
After tne coronary grafts were separated from the aortic
root , a tightly woven Dacron graft was implanted in the
ascending aorta just above the aortic valve. The proximal
coronary grafts were then reimplanted into the aortic graft.
Thirt y minutes after termination of cardiopulmonary bypass,
the patent had cardiac arrest and died . Postmortem ex-
arnination confirmed the operative findings. In addition, the
left anterior descending coronary artery graft was found to
be occluded. Microscopic examination of the aortic wall
disclosed marked atherosclerotic change with medial
degener ation.
Discussion
Intimal flap prolapse: a new ultrasonic sign of aortic
dissection. To our knowledge, two-dimensional echocar-
diographic demonstration of intimal flap prolapse from the
aortic root into the left ventricle has not been previously
described (1-9). This phenomenon , which was confirmed
at surgery in our patient, provides the basis for the ultrasoni c
finding. Clearly, the mobile filling defect noted on angi-
ography corresponded to the prolap sing intimal flap dis-
played by two-dimensional echocard iograph y and observed
at surgery . Because the aortic valve was not involved by
dissection , it is possible that proper coaptation was disturbed
by the intimal flap, thereby enhancing aortic insufficiency.
Specificity of intimal flap on echocardiography for the
diagnosis of dissection. The detection of an intimal flap
on M-mode echocardiograph y was reported by Nicholson
and Cobbs (2) to be very specific for aortic root dissection.
Because it is not always possible to demonstrate an intimal
flap by M-mode examination; other ultrasonic techniques
must be applied for the evaluation of aortic dissection. Re-
cently, attention has been directed to the utilization of two-
dimensional echocardiography for this diagnosis. DeMari a
et al. (5) described the utility of the two-dimensional study
for the identification and localization of aortic aneurysm s.
Victor et al. (6) have shown it to be very useful in the
diagnosis of aortic root dissection , especially the proximal
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Figure 2. Two-d imensional echocardio-
graphic study . A and B, Diagrammatic rep-
resentations of the sector scans shown in C
and D, respectively . C, A parasternal long-
axis view of the ascending aorta at the level
of the aortic valve in systole demonstrating
intimal flap (IF). D, Same view in diastole
demonstrating an intimal flap prolapsing into
the left ventricular outflow tract. AAW =
anterior aortic wall; AML = anterior mitral
leaflet ; AR = aortic root; IVS = interven-
tricular septum; LA = left atrium; LV =
left ventricle; PAW = posterior aortic wall;
PML = posterior mitral leaflet ; RV = right
ventricle .
A
B
variety. Intimal flap identification was the cardinal diag-
nostic feature in 12 of their 15 patients.
A recent report (7) demonstrated an oscillating intimal
flap within the dilated aortic root on real time two-dimen-
sional echocardiography. An intimal flap has also been noted
in association with dissection of the descending aorta during
this type of examination ( 10).
Implications of currentreport. This report emphasizes
the utility of two-dimensional echocardiography for the di-
agnosis of aortic dissection and specifically in patients whose
condit ion deteriorate s after aortocoronary bypass surgery .
The only clinical sign of dissection was aortic regurgitation ,
which should suggest the diagnosis in any patient who has
undergone cardiovascular surgery with aortic manipulation
or incision . Although the chest roentgenogram, computed
tomographic study of the thorax and even aortography failed
to disclose dissection , echocardiography was highly specific
for this ent ity.
We acknowledge the technical assistance of Carole Crevier and Jennie
Goff .
References
1. Nanda NC, Gramiak R, Shah PM. Diagnosis of aortic root dissection
by echocardiography. Circula tion 1973;48:506-13.
2. Nicholson J, Cobbs W. Echocardiographic oscillating flap in aortic
root dissecting aneurysm. Chest 1976;70:305- 7.
3. Rhee JJ, Lane F, Bahena J, Kim JM , Subietas A. Aortic root dissec-
tion. Unusual echocardiographic features: pseudovegetation due to
mobile intimal flap. NY State J Med 1980;80:1427- 9.
4 . Clark PI. Glasse r SP . Diagnostic insights. Problem: vague chest symp-
toms and new aortic regurgitation . Cardiovasc Med 1979;4:805- 8.
5. DeMaria AN, Bommer W, Neuman A, Weinert L, Bogren H, Mason
DT. Identification and localization of aneurysms of the ascending aorta
by cross-sectional echocardiography. Circulation 1979;59:755- 61 .
6. Victor MF, Mintz GS, Kotler MN, Wilson AR, Segal BL. Two di-
mensional echocardiographic diagnosis of aortic dissec tion. Am J Car-
diol 1981;48:1155- 9.
7. Clements SD Jr, Clements MH, Jones EL, Logue RB, Perkins JV.
Abnormal aortic echocardiogram in a patient with severe retrosternal
chest pain. Arch Intern Med 1981;141:241- 3.
8. Kasper W, Meinertz T , Kersting F, Lang K, Just H. Diagnosis of
dissecting aortic aneurysm with suprasternal echocardiogra phy . Am J
Cardiol 1978;42:291- 8.
9. Brown OR, Popp RL, Kloster FE. Echocardiographic criteria for aortic
root dissection . Am J Cardiol 1975:36:17-20.
10. Mintz GS, Kotler MN, Segal BL, Parry WR . Two dimensional echo-
cardiographic recognition of the descen ding thoracic aorta. Am J Car-
diol 1979;44:232-8.
